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(57) Abstract: 




PURPOSE: A device for accessing data of an 
optical disk having a multi-layer structure is 
provided to simultaneously perform a focus jump 
for moving an optical beam to a target layer and 
a coarse seek process through a sled move, so 
as to reduce a data access time. 
CONSTITUTION: A spindle motor(404) rotates an 
optical disk(402) at a constant speed. An optical 
pickup(406) irradiates an optical beam on the 
optical disk(402) from an objective lens to read 
data recorded on the optical disk(402), or 

records data on the optical disk(402). A focus servo(408) controls a focusing between the optical disk 
(402) and the objective lens. A tracking servo(410) controls the optical pickup(406) to track a track of 
the optical disk(402). A sled servo(412) controls a transferring of the optical pickup(406) to a radial 
direction of the optical disk(402). A system controller(414) horizontally moves the optical pickup(406) 
to perform a coarse seek process, and carries out a focus jump for moving the optical beam to a 
target layer during the coarse seek process, then performs a precise seek process moving to a target 
track by a track jump to access data. 
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%7] n))^3^ 416 

^7l£ ^^a] ^° Jg, 4 8 2 . 3 



€■ 4# ^ fCjiaoflA^ 0)0) E] ojj^ ^) ^ JH uV^ofl QiQ. 7&0}v\. 

=L V^Sr Cf# C-))o)E) ^^aoflAl C)]o)E^# Qjl^g^ ^ofl o}^^, ^*HW S.^ ^ ^)c) 

^Tlel* ^ 7)^1 Sl-fe ^ll^-^l; ^)l^.^)ol)A^ ^ A)^O.^e) ^ A| ;t]. Jifjfr ^-g. 

^-S. %-£Lg. o]*A) ? )7) ^)t»- S7)i Sfe *ll2#31; ^l2^-^l<Hl>«-i ^-^o) %o_^_ o| -g-s] ftcfjl 

a?)i ^2. ^-§r ^a)*>ji ^7)^ -grSf^ ^13^- ^1; 5.7)^ *^o) #^3^ ^ 7;)^^) 7) ej-iH 3) 



S. 5 
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£ 2#(dual layer) SlS. € ^^3LS] t*2» i+Ej-ifi J£^o]cf. 

£ 2fe c}# c)|o1e1 ^2:1- gfe ft|i3l^, *2fl3 tflole] <*H^ w 0 Vgo)) cfl^V Efol^J ^s-g- v+Efvfl 51^o]c]-. 
£ 3£r *|-ol«.e|S. %^\^3. °i$\2] M-EJ-^ S^olcf. 

£ 4^ 4# ^-2:1- £fe fc]^^, -g- g-tgoq djo]^ ojj^)^ ^-^|o) .§.3.^0^ 

£ 5fe HH^l ^2:f ^ ^^3^^, -g- ^ofl 14* oflAfli ^6(1 rfl^V E^o)nl ^.g. L^vfl ^tg 

i 6-8- <H|o]B] ^ s>ol y.^ j= ftliai^i, 1^°11 4€- dl °1 &| #^5Lo)cf 

#*Kr 7] # ^ ZL ^Sfl7l^ 

■& 3h3^3. iH4 ^lS};>11*f i4#(Multi layer) dH^ i2t f^iEi^l HM 

E] ofl^^Al ^U-g- =-S #0.5. 71 $ltr $ = (focus jump) ^ ^eflH. ^".(sled move)* >]Q 

&q (coarse seek)* ^^sfS-S. ^ ^ 3I0I&] %t]+3.°\]*\2) g| o]^ rtj^^ 3 tg-ig 

Ojuv^j o_ s cli a (Compact Disc) ^ *1 'B Cf?l ^ (Digital Versatile Disc) ££r ^t^HM- M 

OD (Magneto Optical Disc) Sr t^^Tr 7]^-%-^ ^HM^l <^ &1 ^ (Layer) AS ^ trlr 31 

nl-* ^clia^l 71^.^ c)lolEj# on^i^ cf^-sf £ol ^cf. *sfl 

* <3M1^« €*Kr #AS ^. a. cf*. ^-S MS! AS ^ o]^.Al^ tH^I Qq-i 

v\_ p}7|svo£ H? n ^noil oisfl ^-uj^. ^-S H^jAS ol^-sH ^-^(fine seek)* ?b ^ ^]o1e! tb^ 



£ 1* 2#(dual layer) IS € ^^3^1 M-El-vfl £^olc}-. 



S. 1°1|^ *fli#(l0H 2:^1-^ ^-^31 ^1^1^ a °lJl, *H2*(12)°11 2A>^ ^-^ ^ ^^l^b<>H, ^1 1 % (10) *r ^l2#( 
12) ^folSl TlElfe d°l^l, a *13*r b ^l^^l ^^>|el^ c "1^. a^l ^ *1 *\JL Slal, -aj/-)]^ «1-J17> S}^ 

^1^1 7> b^l^°l^ 7V^S>7K £ 2°fl £-^l€ *2fl^ CflolEl ^jAfli J^oll tfl?}- El-ol^J ^"2:^ £ 1^1 

OlolEl ->"^1^ 4^ -a- cf-S-^f S-cf. £. 2^1^ i^-g (NORMAL MODE) SEfe ic^ (NORMAL) ^ 
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-9-41. tl Al ;*HH 3.?]± A^th}. i^i 3H» *«fl a b #-2-5.£l oj^-ol ^^-^ol^ji 

t2 *13 2]^), 5L5Hi ^1^* ^£*>^ ^-^ol ^-a #(b #)°11 i7H^5)7fl t!-cf.( t 2 a]^) o>^^ iflsfl t2 - 

t3 *]&*] SHfl^ A^a}. ^-zfls. A^s. £^-cf. a^-t ^E7} a^s)^ aI^^-b] StH^ Sj 

*>*1^ A l#(tl - t3) -^^l^ IJl^J •*!.!£ 2)- ^efls. Aia.fe <^a1^ 0.5. iL^Al^icf. t3 . t4 ^-OJ 0|5= 51]^ 

3l = € ^«fl « a^sl-ai, t4 - t5 *tt sell- ^^-s}^ b *l 3.2.5. ^<g-S- ol^Ai^fe 71?! iM-i- 

-T^^k t6 - t7 3 5. (track jump) « *«• <^4*H #^-8: b 51, t7 °] 



£ 3^r s>ol jiajc fcliH <a^l^ q-E}\£ S^olcf. £3^1 f #(R0M layer)*} ^ % (RAM layer) °fl *1 . 

HHe^} 7]^Q ^ ^ (RAM d, ROM a)°HAi ^a>^=o] ^7fls r xl <3 71*1 <§-^ Al£.S>^ £-f-(dr 

op)°l t^sl-o} i^Ajol ^tRS. ^^)51^1 &t±, 

S-ol, cf# ^-q^aoflA^ ^Efloj * T$\o}B) sj-^ o. o_aJ » o)^.^- ^1- 

^, -^(sled move)* ^js>7l nfl-g-oj) ^oj o] Aj-^] Aj^fe «-*«3 0 l 5fl4. £^ 

^O] ol^J77 r *>±r 71 

-*7l^r 5-*fl$* Sfl«*>7l C-llolBl ^ #^£10^ C)| <>1 E] °«^Al ^ 

"sr ^-a #2.5. ©l*Al7l7l 3* iTli ^=51- ^-a.* 7j*H-<a|-fr *Al6|| ^*jS>£S. ^ Cf^ ig|olE) 

i» ^ ^-cl^3^lAisl tflolBl oj)>Hli ^ ^l^*>fe 3HCr. 

cfltfet 3L^H ^•cl^3S^-El c-tlolEU- el^/et-oiEs].^ %z)^eli}s>\ i^^J-i- 5L?1^ a^ 

a,>71 STlAi AlJi, ezjjg A^ ^ Alif ^H*>^ «7fl *H ^ S-fi ebb^^. ^ <^ ^- ol^A^ rgq 

*l-fe ^-^^ ^r^SVal, Aj-71 71^1^-^ 7RV ^'jVofl ^-Hj^- S-S^O-S ol^A^l^ 5L7l^ ^ 5L# ^*8& ^ 

^ = ^ SlSfl mL *m ol^S>fe a^ igq-Sr ^^SH tflol^* ^!^l^*>fe S i^sf^ 53 

Aj-71 ^ ^* ^«r7l 

^# cllolEl fit 5>fe 01 ol ell- ^^l^sffe « 0 >^Ol] ololAi, 



^3*HH ^S. % v\A$\ el* 7flA>tr ^ 7|^1 ^-s- sl-^ jslli^; Aj-71 ^ll^H^i^ 7l€ l-^l a^ o.^ 

^ ^A^AlTj- ^2).^ SL& %.<L3_ ol^.A)7)7l i^i ^Sf *ffe ^12^7)1; Aj- 7 1 *\]2&HM*\ °1 

i 01^.51^451 *^£l^ 5.?!^ -§-*r-a- ^aIsJ-ji iTl^ -gr^l-^ ^3^1; -§-^°l <?>^^ ^ € 

*Rr Al^^l Tl^l^Aij^. t,)^ ^^sf^ *ti4<El-3l; 55 ^ ^ ^r«g^ ^ 01 °l Bl ^ ^5^1* 1ft 

* S-A) o_5. Sl-ir 4# OlolEl ^ ^-cl^HoflA-1^ d| o) el ^Afli ^o] ^jl^^cf. 



A>7lSl S.^1^- ^AjSM fl«r^. 
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tfl#^i» i#*H *3&33JM 0)10)^-1. 3i=/3-olH*Hr ^S)^, 3-3^333 S3^)-& *lH*Hr ^ 

7fl ^-Hlt!- «HI2)H ^3^3°fl3£l 333 ^]o)] 0133 

^71 #3<£HH ^-A>£]fe Jg-«]o) a o V 7 ] ^1^33 *j| 2 <gqs] 3^ nfl 303 ^^] # 33^ 3^ ^l^Ui* 3 

A o V 7) #3^ ^.£.3. 3333 «*fl ^HH ^rS. m.*\°-sL %^^^r ^3 3^33 «-x«S>fe 33 3-3^ ^35:3 
3±t, 3-3 S3^ 3iL» 3333 33 ^l^-fr^H 3#sq^ 3^ 331^3- <Hl e^sM ^-S- ^5.%-°-g. o}^- 

3>& i3^ 3H» ^*33 ^ B3 3=<H] 3*fl a-s SSjiLS. ol^SRr 3H ^-fr =r^«H 313^* 3^ 
^Hs- 3^ 3H-&31- i^-*)-a- *fc 5>o1«.e]s ^•^i3<Hl^o 1 0)013 3-37} afl^cf. 

^7)2] a 3# 3.3-g. ^5>7l 3*M, 

333^ 3S/30IE7V 7>^ S^l-SH *f-*$%-J°3. tMJ« ^12^ i^5>fe ^Hr 

7fl ^al«- s>o] a.e)s 3^i3°113^ 3°!^ 3^ 333 5a3*L 



«3*HH ^rS. ^r^7)3» *l<&« * ^€ 3l#3l; #U3 33 <8^§3 33]<3-8- 33 

*)l237fl; ^"71 32*3- 3H33 #3 0.3.-^-3 ^ 33 £L fi * O.^. o^A^l 3 

i3^ 3H* ^SRr X]31ci-7fl; 3"7l *fl2#74HH 333 -S- S fO S oj^o^j, 3-333 5L3^ 3*1 ^-^-g- 
^3*1^1 i3^ £*Hr ^14^1; S7)>i *3°1 3^S)-€ ^ «*Hr ^1 ^ 7>^1 ^ ^^1^ »l5^1; ^ 

^-S- ^ cflolEl -q^m t}^ ^16^]# f^lS *>fe *>ol u e)c ^^H^lA^Sl cflolEl 



°1<H^, i^** ^- ^3 ^Hl» -i^si-715. tb3-. 

£ 4ir ^ «Hlo)3 ^-^1- -^-t)^^ ^. ^-igofl n)-= t-))o)3 ^)a) $s_5Lo)cf. 



£ 4°H £7.)^ ^)^ d)ol3 5Jfe ^^^(ol^ ^-3^3.3 402), ^» £3(404), ^^(40 

6), i?Hi ^1^.(408), ^i^(410), #eil^ ^Jl(412) ^ €S»3(414)» i*^3-. i^l- 5.3 (4 

04) ^3^H(402)» ^^^.S. s^AliQc).. %^<a(406)^- ^#^^5.-^3 %^i3(402)°11 ^"^^ 2^)-s)-o} ^> 
c)i3(402)°ll 71^-^ 01ol3« 3^s>33, Aj-7) ^a 3 (402)^1 cflolEl* ^£.(408)^ 
3^ nfl#^)i A)-o)3 i^Aj^. ^^^.3. Eefl^ AUi (410)^ ^^(406)°! ^^3(402)^ ^^s>iS. 
^ll^^cl-. *5flS- ^^-(412)fe ^-3^3(402)£l ^ «V«J=o.^ ^-^<a(406)S) ol ^ ^o^ ^.3. a] ^ ^S#3 ( 

414)^ ^Xll- *)H*H, ^.a.(408), s 2fl?o' ^-^.(410) ^ *slls 3^.(412)* xlH*M ^^fl 
3 s-s saj^-s. ^^-8: 01^.33 ^-a^^ 3^) ^3:a #7] 3^1 7l^v g-tHl 

as. 0)^-333 3$!- 3£3^ =r^^ 4 1 ^H<Hi 33 ^.3. S^is ol^-sl-Tr 3^ ^^sH cflol 

3# 3^1^?!-^. 



£ 5« ^e><^ £ 4»ll £3S ^1^1 3°1E] -M^*}^ ^-c)-. SL 5<>1\*\ S. S. (NORMAL M 

ODE) SE-fe- ic^ (NORMAL) -& ^li^o) ^3^3(402)5.-^3 c)| °1 3 * 3^(5£^ 3°lS)3^ ^3°1 33* 33 
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*l*loi <y<y°il -&<>l7l-^(ti3), °1 "11 HQ ^ S.?\± $W dl°le1 e)j= •g-^l ^-?>(ti3 - ti4)* 

-g-tf. £ ^<>1|>H 71 ^-^ o. on^)^ ^gj.- *flojE| ^^7> « *H*1°1M <r «i £fe 3. o}^ oi-g- tig 

ol*^l?lfe *4 (long jump)* SW^. 7^ ^JJ g ^ ^ = (layer jump) f-?Hlfe *^ ^ ( 

406)21 tflf€i7} ^I^s}^ ^^l«>7l JflSfl ee| ? J A^a. ^.Hsj.^^ a^s. ^^^4. *1iLfe 

7l€ fl-q ^<q*\ oil>a-sife ^c^a >&*l# ^©.ssi ^-§-^2. *n-g- 9*0*1-71 mefl^ ^la.^ ^^0]^. 

A 1^(tl4)^-5.-?-E-l 0 °1H ^ Hel^ ^S. nfl ^^«t4. tl5 - tl6 3 5. (track jump) ♦ 

•f-tb ^ iM-g- ^^sl-Ji, tl6 ol^l *1^<S ^SfloflAl tfloiel <*!>H)>1» «8^. 



S. 6-8: cf# ctl°lEl 4fe *>olu.^= fnliH^I, ■& ^ofl 4* ^1 oj &| Qfl^ ^-s.£o}cf. 

£ 6°11 ^Ife cff^ cflolE] 5^ Sl-oly.e]s #c1^5L(°lS]-, ^-cl^H^ ^; 602), ^^(604), i?1 

^ *1iL(606). I^J ^^.(608), *i±L(610), 3 313 #^(612) ^ A 1^ E 5 ^S.*^ (614)» S-W^. 



*r°l tc)iES| 11317} £. 2°i| J£Al£|<H oicf. *( R0 M l ay er)fe e| = *>- 7 r fet»- # a (ROM 

a) ^^2r#b(R0Mb) <39iL3. Mfe^ SU^r. # a <8eWfe # t-Hol^7> 7l-^Sl<H 5Z ^-M-, * b <8 ^^r ^«>1 El 7> 
71 Sa^l ^ "^(^Jol ^>5l^l ^fe f^t)om. *(RAM layer) ^o]^^ 21 =/ej-o] e 7 > 7>^?V 

?°H, « c^^^r «g d^^^-S. M-¥°1^ S)c}. +\&*} c-H^eI* el^/S}-ol S ^ ^ safe HI d^^^H, f- b 

*5l^* *«B 5l^/el-olE7> 7>^*>cf. 'Sc < a^*^ol^» e1S/^o]e « ^ oj^ -^(^IH 

^fe £ 22r ^°1 = *HlB>c^ ol-B-^ <g ^cHl BflolEj^ 7is-5>7l ^«flA^ ^ ^o] 

^ # 8? (laser power) °1 ° 1 # b ^^^l^l ^>A>^ eflo]^ -fre|<>) ^^o] ofl^-i|7] nfl*elCr. 5. 

» ^ ^ zl- #sl ^^1^ cflolE] <^^-i- 1- -S-^tl- # ^ ^fe ^ Jicf ^^asl *11^7} ^ -§- 
°l«11^7l nfl^-olcf. s. 6^1 ^lfe#a ^^ofl'H « d <3^ii. ^^fl^fe ^ Stcfl^ ^-foflS. 



^^(604), STl^ *iiL(606), SBfl^ ^ ii(608) ^ A^( 6 10)<H1 tfl* ^^fe £ 4^1 ^-^*> 

^^^^^(e^)^ ^ < a(604)°fl>H ^>Slfe ^^^1 1- *£1 a^^°fl A 1 b *8«? ol^^Tiq-, ^#21 d ^^^^ 
c o.S ol^l £fe 44 ^ ^>cfl U-frS-S «>l*Al 7J7)1 a]51# 3#t!-Cr. 

^1^^ ^S»£l(614)fe *2ll^ >H a.(610)# ^iHsl-^ «^11 fl*H>H ^"5. H^^-S ^«3-& ^ °1* A 1?1 ^"^*> 

fe 71^1 ^*9(t21 ^1^) «>i£s- g].^, ^iL(606)* ^3) 3 #-¥-(612)011*1 

31(t22 ^l^ofl^l #^)°fl e7S*r°1 ^U* ^-5 ^Itb iHi n^^tb ^ ^ = <^1 2l«fl a. 

^Tfl a]Jl^ S. 7ofl*1 Tl^l %^o] Al3j-(tH a]^)^ ^_ ^£71 <yolM-^ Al^( tl2 )^- ^^g^cf. <g« ^ 

31 <lsi7r 3#S|^ 0 °1^-21 Al7i( t 22 - t23) 3£?1^ -f-^f 0 ! ^r^^cf. ^7^^ t22 - t23 ^l^l aItJ. 

^1^^ #e11S 2. El ol^. #5Li4 s. ^o} a <^^4 ^ d <^o} ^JgTl^ofl Sl*fl =r Si 4. £ 7^1 t24 a]^ 

ol^M S. 5^1 tl3 *1^ -S-4^r *^*r^. 

^Alojlofl ^51^1 ^O-Ol, ^. AfAj-^oflAi ^^7.1-oJI s)^. ^^ol 7 r ^^fr l-^-OlCf. 

^21 3lJ!f 
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^■fl^ Efoj^- §<y ^ 5a^. £th «H «.B)= fcliHi^l ^9°] lH}*|-fe <a €*Hr ^^-5. «>ll-ol 7} 

(57) *<}^£l ^fl 
St 1 * 1. 

>S-7l 3L?H AiiL, Eefl ?( j a^ *J ^b)] S Aiji-t *)H*M $I*H*1 ^-3. .2.3. *^«a-a- ^ 

7i?J 1^* ^fl*>jH, ^7) 7]# %-<£<^ ^«J-8- ^K^-^-S. o]3g.A]r] 7 ] ^ ^7^ jjr. 

* ^ Sfe t\% q\o}^ tfloliH «n^li ^1. 

A o v 7l tH?] ^-^ 7l?v %*\<$s) q*(*>7l ^tb ssfl?3 *liL JL= ^ f"|33 AiiL ^ <Hii s}*4* 
^T 1 * 4. 

*)13*<M1 5tl<H*l, -SM Hj|| ?< j a^ 3? ^3 ^iM # *>i-Rr ^-7) 7]*1 ^1^ i^^x ^£7} ^• 

-8-71 71*1 »^ El ^Al7_V ^wj^- S. £ * o|^-Al7l7] iTli S> 

^7} AZ&n*]^ f w J°l %rS. %-SLS. o]^.S\^3L 5.71^ 3= ^]*>31 iTli -grSt-fe ^3^7)1; 
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A^ ^|o]B) <*\M]+ 

^ #-§" 711 T 1 *!* S^H. E}t= ^^Hofl^^ tljolEl ofl^li olO^Ai, 

7. 

7fl ^a]^ §>ol «.e)c ^c^h^a^ x2fto)v] Qfl^i wj-»Hj ^o^, 
«3*HH ^"S ^^Mr Tfl^V ^ 7]^I ^*gSRr *Hl#74|; 

^-7i <^^»s) *i]2<a- n-, 

^1 2^-7^1 oflAi 21 ^7^1^ ^"^1 O.S.Jf El ^ A]^ S-a^il^- °1?-A| 7)7] Sf\& ^ ^# 

^7] ^l2^oJlAi %*}o] s. a #o.jjL ol^Sl^cfi ^S]^ 5L^i ^= -g-^ ^l«>ul i5H^ ^fl4^1; 

^« 1-^^- ^ HHtH *>te ^16^^]» i^^-^r sfe 5>o] a.e) c ^cj^^si cflolEl 
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